whereas GISTs of the small bowel show acute symptoms in more than 50% of the cases and have an emergency surgery rate of almost 15%. Many patients are diagnosed accidentally, through screening examinations, or with latent, unspecific symptoms.
Introduction
Sarcomas are a heterogenic group of malignancies. Their cumulative incidence is about 1-2 per 100,000 per year. 20-25% of these tumors originate from the gastrointestinal tract. The most common mesenchymal (non-epithelial) neoplasm of the gastrointestinal tract are gastrointestinal stromal tumors (GISTs) with about 10 cases per million inhabitants/year in Europe. In 1988, Hirota et al. [1] reported the activating KIT mutation and laid the basis that GIST could be defined as a particular tumor entity. GISTs are typically well circumscribed tumors that can be located in all parts of the tubular gastrointestinal tract. Very rarely, GISTs might originate from other intra-abdominal tissue. Their cellular origin is proposed to be the intestinal cells of Cajal -or a shared common stem cell. The cells of Cajal are intestinal pacemaker cells located between the layers of the muscularis propria, having immunophenotypic and ultrastructural features of smooth muscle and neuronal differentiation. The relationship of KIT expression and intestinal motility has been described long ago, but the exact relationship and the development of GIST remain unclear [2] .
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Summary
Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasms of the gastrointestinal tract. They constitute 1-2% of all gastrointestinal neoplasms but are the most common subtype of soft tissue sarcomas, accounting for 20-25%. In the late 1990s, GISTs were more and more recognized as a particular tumor entity. The tumors are supposed to originate from the interstitial pacemaker cells of Cajal. They are usually well circumscribed and can be located in every part of the tubular gastrointestinal tract. Most often GISTs occur in the stomach, followed by the small bowel and colon/ rectum. In contrast to epithelial tumors, GISTs grow transmurally and submucosal. GISTs can be found with highly variable growth features including tumors with intraluminal, intra-or transmural, and pedunculated appearance. Here we describe the most common clinical presentation of GISTs on the basis of our 809 patients managed from 2004 to 2017. The median age of our patients was 59 years and the average size of GIST was 75 mm (range: 4 mm to 35 cm). The clinical presentation is very heterogeneous, depending on tumor site, size, and growth pattern. GISTs of the stomach is the group with the lowest rate of acute or emergency symptoms with 31%, followed by GISTs of the duodenum with 42%,
Risk Factors
There are no known risk factors for GIST. Rarely, they arise in a setting of specific tumor syndromes.
Familial GIST: Only very few reports about a familial GIST can be found in the literature [3, 4] . In our patients we could not identify a person with a familial GIST. In 1 patient we detected a very rare KIT mutation (exon 8, D418del) that was found in one of the published GIST families although in this family no other GIST tumor has occurred and there are no family ties between our patient and the described family [5] .
Carney triad: There is a known association between GIST, pulmonary chondromas, and paragangliomas known as the Carney triad. It is a rare, non-inherited syndrome mainly seen in young females ( fig. 1 ). Carney triad-associated GIST tumors do not normally have a KIT or PDGFRA mutation but show a loss of expression of succinate dehydrogenase subunit B (SDHB) although no mutations of the genes encoding the subunits of SDH are typically identified. The loss of expression is due to alterations in the methylation process of SDH [6] [7] [8] .
Carney-Stratakis syndrome: In contrast to the Carney triad, this syndrome is a germline mutation of one of the subunits of the SDHA to SDHD with the special risk of developing a GIST and paragangliomas [9] .
Type 1 neurofibromatosis (NF Recklinghausen) is an autosomal dominant disorder. Clinically, the patients present with café au lait spots and neurofibromata. The prevalence of the disease is 1/3,000 persons, with half of the patients having a family history. There are several associated conditions including MEN2A or MEN2B syndrome, malignant peripheral nerve sheath tumors, and GIST. The prevalence of GIST in NF1 is estimated at 3.9-25% mainly in the small intestine, with a median onset of 49 years. Multiple lesions may occur. Typically, there is neither KIT nor PDGFRA mutation nor SDH expression loss [10] .
Data Base
We have more than 800 documented, histologically confirmed GIST patients from 2004 to 2017 at our disposal ( fig. 2 ). Their medium age is 59 years (range: 11-95 years). Only 8/809 patients are younger than 20 years. Men and women are affected with approximately similar frequencies, corresponding to 372 females and 432 males. When the registry started to include patients, only the Fletcher and Berman National Institutes of Health classification was available [11] , which is still used as a basic documentation. We see a higher proportion of female patients presenting with metastatic disease at initial diagnosis compared to men ( fig. 2 ), but less very low-risk tumors.
Tumor Location and Size
GISTs can be located in every part of the gastrointestinal tract but may occur in the abdominal cavity as well, including the greater omentum and mesentery. In the literature, Joensuu et al. [12] described the distribution of GIST tumors over the gastrointestinal tract as follows: stomach (60%), small intestine (30%), and colon/rectum (5%); the incidence of esophageal GIST is less than 1%. [13] This is in accordance with the findings in our GIST population. Among the 391 patients, 192 (59%) GISTs were located in the stomach, 33 (8%) in the duodenum, 121 (30%) in the small bowel, 30 (8%) in the rectum, and 5 (1%) in the esophagus ( fig. 2 ) . In 10 patients, the tumor origin could not be defined. However, there were another 9 cases initially listed as so-called E-GIST in whom the primary tumor could clearly be detected during later laparotomy. Typically, the first surgery detected peritoneal metastases and the primary tumor was localized in the duodenum or small bowel. Tumor location is an important prognostic factor. In the absence of therapy with tyrosine kinase inhibitors, recurrence in completely resected primary GISTs is independently predicted by mitotic rate, tumor size, and tumor location [14] .
The presentation of GISTs is highly variable due to their size and site. In our population, the average tumor size is 75 mm, with a range of 4 mm to 35 cm. In a population-based study in the preimatinib era, Nilsson et al. [15] found a tumor size of 8.9 cm in patients with clinical symptoms referring to 70% of the GIST patients. In contrast, the tumor size was only 2.7 cm in patients without clinical symptoms (20%) and 3.4 cm in patients with GIST detected at autopsy (10%) [15] .
Clinical Presentation of GIST
In many patients, GIST is an accidental finding, and tumors are often detected with unspecific symptoms. Abdominal diagnostic measures are directed towards mucosal lesions like ulceration or inflammation, whereas pathological conditions of the muscularis layer are typically not expected. If GIST patients present with acute symptoms, the most common clinical presentation is upper gastrointestinal bleeding and gastric discomfort or ulcer-like symptoms. The bleeding varies from chronic insidious bleeding leading to chronic anemia to acute life-threatening episodes of melena or hematemesis ( fig. 3 ). This might also depend on the health system; in this regard, a survey on 150 GIST cases from India showed that due to their transmural growth, a significant percentage of GISTs gain an extraordinarily big size before being diagnosed [16] .
There is no pathognomonic feature of GISTs; the symptoms vary a lot according to tumor size and -more importantly -tumor location. A consecutive analysis of 47 patients from Italy found that the most common symptom was abdominal pain and that bleeding in the digestive tract and abdominal pain were more frequent in gastric GISTs (58 and 61%, respectively), whereas acute abdominal symptoms were more frequent in jejunal and ileal GISTs (40 and 60%, respectively) [17] . Figure 4 depicts the difference in presentation and diagnosis of the four locations stomach, duodenum, small bowel, and rectum in our database. The classification of symptoms separates patients who had their tumor detected as an emergency (acute upper gastrointestinal bleeding) due to symptoms of the GIST. 'Other acute' means that the GIST was detected during examinations for another acute illness like cholecystitis, tubo-ovarial abscess formation, or abdominal trauma. The term 'latent' describes patients with chronic symptoms (anemia, melena, regurgitation) that could logically be attributed to GIST. 'Screening' means that an abdominal examination was performed as a check-up procedure. The rate of emergency presentation was 9% for stomach GISTs, 14% for duodenal GISTs, and 16% for small bowel GISTs.
Patients Presenting as an Emergency
In our database, 82 patients presented with acute symptoms and underwent emergency surgery. Of these, 52 patients had a primary tumor localization in the small intestine, 3 patients in the duodenum, and 23 patients in the stomach, whereas in 4 patients the primary tumor could not be localized due to metastatic disease. Interestingly, 11 patients were operated on by gynecologists suspecting torsion of an ovarian cyst or tubo-ovarian abscess. 8 patients underwent laparotomy for suspected Meckel's diverticulum or an acute appendicitis, while a lower or upper gastrointestinal bleeding led to abdominal exploration in 26 patients. In this overall group, 15 patients also presented with a primary ruptured GIST. Looking at the overall group of patients with ruptured GIST, another 11 patients had delayed surgery for a perforated GIST as an elective surgery. In an analysis of GIST-related emergencies from Egypt, Sorour et al. [18] found that among the 92 patients, the most frequent presenting symptom was gastrointestinal bleeding in 45 patients. 26 patients presented with intestinal obstruction, 14 patients with intraperitoneal hemorrhage, and 7 patients with rupture and peritonitis [18] .
Clinical Presentation of Gastric GIST
Gastric GISTs present more frequently with an upper gastrointestinal bleeding (acute hematemesis, melena, or chronic micro- 
Clinical Presentation of Small Intestine GIST
Small bowel GISTs are a bit less frequent than stomach GIST but their major emergency presentation is an intestinal obstruction [17, 18] . In a series from Romania on 30 patients of whom 15 required immediate surgery, Constantin et al. [19] describe the three characteristic conditions for an intestinal obstruction due to an intestinal GIST tumor: obstruction in consequence to the growth of the lesion and direct occlusion of the bowel, intussusception with the tumor as the lead point, or a volvulus-like torsion around the tumor if the tumor growth is extraluminal [19] .
Clinical Presentation of Rectal GIST
Rectal GISTs and extremely few GISTs truly arising in the colon represent only 5% of all GISTs. There is a male predominance, and the patients either carry a high-risk or low-risk GIST [20] according to the Consensus classification [11] . Clinical presentation of colonic GISTs is less well defined, as tumors are only very rarely found. Gastrointestinal bleeding is the most common clinical presentation of GISTs, but other features may include intestinal obstruction, abdominal pain, perforation, or a palpable pelvic mass, which may be incidentally detected during a gynecological, urological, or endoscopic/radiological procedure or surgery. In our patients, 31% of GISTs located at the rectum or rectovaginal septum were accidentally detected during digital rectal examination for rectal cancer or during gynecological controls. 50% of the rectal GIST patients reported latent symptoms of defecation problems, 
Micro-/Mini-GISTs
When GISTs are differentiated by size they are normally classified as micro-GISTs (<1 cm), mini-GISTs (1-2 cm), and clinically relevant GISTs > 2 cm. Mini-GISTs are often incidentally found during endoscopy. Micro-GISTs may be mainly identified during postoperative pathologic analysis or during autopsy [21] and have been reported in up to 35% of patients > 50 years [22] . Patients with these small GISTs rarely have symptoms and rarely develop disease progression and metastasis despite the fact that these small tumor also harbor mutations in the KIT gene. Yu et al. [23] analyzed 167 patients who underwent endoscopic submucosal dissection for small gastric tumors (size <3 cm) and found a significant amelioration of all components of a dyspepsia symptom score after the intervention in GISTs. Many micro-and mini-GISTs do not progress significantly [24] . In fact, Rossi et al. [25] have suggested that especially micro-GISTs only show a quite low proliferation activity and that features of the tumor cells appear to be benign with low cellularity and sclerosis. In contrast, patients with gastric leiomyomas only partly showed an improvement of their symptoms. The authors concluded that small gastric GISTs may cause dyspeptic symptoms with different pathophysiology in the leiomyoma patients [23] .
Are All Submucosal Tumors of the Gastrointestinal Tract GISTs?
Clearly, not all submucosal tumors thought to present the features of GIST turn out to be GISTs at histological examination of a resection specimen. Differential diagnosis still has to encounter leiomyoma or inflammatory fibroid polyps -which also harbor PDGFRa mutations [26] . Some of the tumors might be recognized from their endoscopic ultrasound features, particularly by increased vascularization to be detected with ultrasound contrast media [27] . The Mannheim data base includes 91 patients with histologically proven GIST excised by laparoscopic resection from the esophagogastric junction, the stomach, and the duodenum. It also lists 35 patients (27.7%, 35/126) undergoing resection with suspicion of a GIST but later diagnosed as leiomyoma, heterotopic pancreatic tissue, lymphoma, plasmocytoma, or even PEComa. Thus, despite the fact that GISTs are the most common non-epithelial tumors of the gastrointestinal tract, they are not the only group, and diagnosis must be based on pathology.
Pattern of Metastases
While high-risk GISTs typically metastasize during the first years after diagnosis, GIST metastases have occurred up to 42 years after diagnosis [28] . These data confirm the necessity of long-term follow-up protocols. We analyzed our data base in a subgroup of 731 patients for their metastatic spread with a median follow-up 43.6 months (maximum 274 months). 101 (13.8%) patients had been initially diagnosed with metastatic disease. Of the remaining 630 patients, 358 patients (56.8%) developed tumor relapse. Their median time to disease recurrence was 22 months (maximum 144 months), and 302/358 patients (87%) developed metastases within the abdomen, particularly to the liver (n = 96), the peritoneum (n = 97), combined liver plus peritoneum (n = 78), and with locoregional recurrence (n = 31). In 36 patients, extra-abdominal sites of metastases were found and almost always proven by biopsy: bone (n = 19), soft tissue (n = 9), lung/pleura (n = 7), spleen (n = 1), brain (n = 1), ocular (n = 1), multiple sites (n = 14) ( fig. 5 ) . Extra-abdominal metastases of GISTs are a rare and late event in the course of disease and occur only after longer therapy with tyrosine kinase inhibitors. Typically, those unusual metastases are observed after the patients have developed liver or peritoneal metastases. They show a rather long median recurrence-free survival after removal of the primary tumor of 58 months (range: 27-105 months). 26 patients had at least two lines of drug therapy prior to developing 'atypical' metastases. These extra-abdominal metastases do not indicate rapid disease progression and may often be controlled by local treatment measures like irradiation if located in the bones or soft tissues.
Impact on Patients Presenting with Metastatic Disease
Between 10 and 20% of GIST patients will be diagnosed with overt metastatic disease [12] . As mentioned above, predilection sites for metastases are the liver and peritoneum while metastases outside the abdomen are very rare [29] . In our cohort, there is a statistically significant difference (p = 0.04) between males and females in their stage distribution according to the Consensus [11] . The rate of males presenting with metastatic disease is twice as high as the rate of women ( fig. 6 ). In contrast, with today's molecular characterization of tumors and consecutive treatment with tyrosine kinase inhibitors, patients presenting with metastatic disease have a median survival of 73 months (95% confidence interval 18-108 months) ( fig. 7 ). This is a huge improvement compared with the data reported by DeMatteo et al. [29] from the pre-imatinib era of median 19 months in the year 2000.
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